SUMMARY Paradoxical septal motion is considered to be a characteristic feature of total anomalous pulmonary venous drainage, reflecting the right ventricular volume overload in this condition. Patients with additional pulmonary venous obstruction have reduced pulmonary blood flow, and would be expected to show normal septal motion. We have studied the haemodynamic and echocardiographic findings in 21 patients with proven total anomalous pulmonary venous drainage and found paradoxical septal motion in only 11 instances. Paradoxic-al septal motion was present in all nine patients over the age of 1 month. Of the 12 neonates, 10 showed normal septal motion.
Septal motion on the M-mode echocardiograms of children with total anomalous pulmonary venous drainage has been reported as typically paradoxical,1" reflecting the right ventricular volume overload in this condition. Normal septal motion, however, has been reported, particularly in very young infants. 5 6 Since most other M-mode echocardiographic features of total anomalous pulmonary venous drainage are non-specific,3 4 we feel the diagnostic value of septal motion in these patients might be important. We reviewed the presenting echocardiographic and haemodynamic findings in 21 cases of proved total anomalous pulmonary venous drainage. Septal motion was classified and the clinical and haemodynamic features were compared between patients with normal septal motion and those with paradoxical septal motion. The effect of pulmonary venous obstruction on echocardiographic septal motion was noted.
Patients and methods
Between June 1975 and September 1980, 25 patients with total anomalous pulmonary venous drainage were diagnosed by cardiac catheterisation at the Received for publication 5 February 1981 Birmingham Children's Hospital. Twenty-one patients had preoperative echocardiograms of adequate standard and these formed the subjects of this study. All patients underwent operative correction and the site of drainage was verified at operation. The patients' age at presentation, weight, and relevant clinical, echocardiographic, and haemodynamic data are listed in the 
Oxygen saturations were measured using a reflectometer (Kipp) and calibrated against an American Optical Oximeter.
Results

ECHOCARDIOGRAPHIC FINDINGS
Ventricular dimensions
Right ventricular dimensions were abnormally large and left ventricular dimensions abnormally small in nearly all the patients (Fig. 2) .
SEPTAL MOTION
Paradoxical septal motion of either type A or type B was found in all nine patients aged over 1 month (Fig. 3) . None but one of the youngest of these was clinically cyanosed, and no patients had the infradiaphragmatic type of drainage. Haemodynamic data of these patients are given in the next section.
Normal septal motion was found in 10 of 12 patients under 1 month of age (Fig. 4) . All but one of the 10 had cyanosis as well as congestive heart failure. Two patients in this age group with type B paradoxical septal motion were not cyanosed (see Table) . overload. It is therefore a predictable finding in patients with uncomplicated total anomalous pulmonary venous drainage, where pulmonary blood flow is high. When total anomalous pulmonary venous drainage is complicated by pulmonary venous obstruction and pulmonary hypertension, however, pulmonary blood flow is reduced.7 This has been given as the explanation for the occasional finding of normal septal motion in cases of proven total anomalous pulmonary venous drainage.6 The situation is analogous to patients with atrial septal defect and pulmonary hypertension.8
The present study shows that the majority of patients with total anomalous pulmonary venous drainage presenting before 1 month of age had normal septal motion, while older patients showed paradoxical septal motion of either type A or B. Clinical and haemodynamic findings indicate that patients with normal septal motion had pulmonary venous obstruction whereas the others did not. The prevalance of pulmonary venous obstruction in children presenting early is well recognised.7 This explains our finding of normal septal motion exclusively in the neonates. Pulmonary venous obstruction is also more likely in infradiaphragmatic drainage, and three out of four of our patients with this anatomy had normal septal motion as well as other features of obstruction.
The present series differs from published series on this subject in the high proportion of neonates. Our series is unselected and reflects the age range of patients presenting with this problem. Paquet and Gutgesell's series, in which all six patients had paradoxical septal motion, had no children under 4 months of age.' Two other series3 4 reporting paradoxical septal motion in all of 12 patients both dealt exclusively with patients with coronary sinus drainage. Each series had two patients under 1 month of age. Pulmonary venous obstruction was not discussed but, considering the site of drainage and that pulmonary artery pressure in these patients did not exceed 60 mmHg, obstruction was probably not present. In contrast to these reports, normal septal motion was reported by Bozio and 
